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* NOTICES * 
^sdocurnen^ 

?**** el shows the word which can not be translated. 
31n the drawings, any words are not translated. 



CLAIMS 

jcl^^epr^^ 
^determined light which has .mage ^^^ffivepo^^n"^^^ 
300nm or less The 1st lens group Gl wtacli ™ s '°™* fractive £ Hayi 3rd lens g^p Q3 wluch 
side, and the 2nd lens gronp G2 ^fehhas forward reftaetive power, foe 

sWe of the 2nd body and said 2nd body most is 0^ D<5. (1) 

optical axis between said 1st body and sad ^^"dbodyj s^to 1^ ; ^ rf 

SSsSlenincla^ich^^ Z^ZZ&ttS*-*** 
[Claim 6] When the focal d.stance of ^ "S" tQ L it is 0 .01<|F2| / L< 0.15. (5) 
L optical axis between said 1st body "^^^S^.SSi'ftn.tor any 1 term of 5. 
Projection optics given m claim I^^JCT.*,. which constitute said opucal 

mask as said 1st body and the image of *e Pattern^ '°™ having the prev e„u„ n means for 

£t£5£££^*^ ^e a s ufs ta ,ebarri 1 ,gadhermg [ ofsaid4folens g ronpG4 ] fo 

bn^pirrr^ 

substrate most. 

http^-ipduw 
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[ClaimfOlTheprnjectionopti^ 

saW™ body, and ] [ claim 1 thruA>r ] [ of TJl-^J™ ^ody is included. Said exposure process 
formed in said mask on the P hotos ^* v "thotteSitWe substrate may bar adhering [ of satd 4th lots 

P^wmchexposes^^ 
[Translation done.] 
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* NOTICES * 

^IfLws the word which can not be translated. 
3 Jn the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

etc., the aligner for carrying out projection exposure used P ±& resolutio n (resolution) 

SS^SyTSiS-d to the resolution of project™ opt.es. 

enlarged, in proportion to the magmtade o ^^J^lrial bloek for mannfaetnring a lens also 
Consequently, the outer diameter £^£i2dSto£«-*«»l W** P ulls ' " f 'le 
becomes large, and if acqmrrng « h"™^^ 8 ^,, outer diameter becomes large, it will become 

[oTo^taSo^ 

high resolving which can secure hrgh ^ "f llargernent of a lens outer diameter, 

of the above-mentioned technical Pf° bl ^.^___^„ approach that a highly precise and good 
Moreover, it aims at "^^^STSs Mention equipped with the projechon 

[SforSolvmgtheP^ 
^w^» 

tap»P Gl which has "^^7^8 Mta ^PG3 whichhas forward refractive 
group G2 "which has negative refracPve pow « Havr ng 3rd te V P D rf $aid ^ , 

said 2nd body most is O.K D<5. (1) ****** ; s offered. 

»So^ 

5/6/2005 
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JP ,2002-244035,A [DETAILS DESCRIPTION] 
distance of said 4th lens group G4 which me ;ine p 

Lffairs of this invention, The projection op^ of thi s mven ^ charactenze d by 

___ exposure approach ^quid How in the optical path between the optical 

PllentoftKe—n 

?om ri ?he kns side by the side of an image is most formed m formed m me configuration 

Sionoptics iwhere curvature is ^*££^&^Z«a^^<™«* 
S. flat surface when light was injected from Pn^echonop operation will be received most and 
X - m th= kns side by the side of an .mage a 4g»*«*m<* ^ spherical ab ,s 
S order spherical aberration ; wil £_ * mr f fore , if , he workmg dtsUmce D ,s 

proportional to the above-mennoned wotog^is^ce £ suppres sed small, and even if . 

EisTgr^^^^ 

^^^^J^Sl^ with refcrence to monograp 

securable, suppressing enlargement of a lens ouie 

5/6/2005 
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conditional expression (1). w 0 me 

system of realistic magnitude. of conditional expression (1), the working ^stance 

■00161 On the other hand, if less than the lower ™ ™ , t etc . wiU get worse remarkably, 
gwil become small too much, and ^^^^Si that the gas (henceforth "out gas") 
Especially, in the case of an aligner ^"J^^ exposure adheres to the lens side by the 
winch occurs from the resist a PP lie ^^ e W a X^ of a wafer side becomes difficult, the 

the working distance as mentioned *ove. wQrking distance d becomes large too 

rnm 81 Since a lens outer diameter will become large f condltlon al 

«pression (1) and the configuration of °5^^_ s fi,L the lower limit of conditional 

Conditional expression (2) it ts j*_™"_$S'-tf too mnch and antistiektog of ou gas 
expression (2), while the working disto, ee D ^ _, case 0 f conditional expression (1), 

¥S the lens total thiokness of the 4th [ l^^ expression for amending spherieal aberration and 
[0020] Conditional expression 3) » . Ito «o* total thickn ess T of the 4th lens group G4 
comatic aberration good. That is aberration , ^ _, amendment is easy the total 

has small generating ° f s P he " Cal f t" °«^o^ conditional expression (3), since the lens total 

KSldexpression^U.e — 

large too much and optical system will be ■ 11 case of ^ aligner , it is not desirable On the 

5/6/2005 
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DESCRIPTION] 

system. * . it is desirable to satisfy the following conditional expression (5). 

m024] Moreover, in this invention, it is desiraoiexo , , 

0.01<|F2|/L<0.15 (5) G2 Moreover , M mentioned above, L is the distance 

Here, F2 is the focal distance of the 2nd lens group 

between object image points. condit ional expression about amendment of the PETTSU bar 

[0025] Conditional expression (5) « ^^^°^ P surfece . If it exceeds the upper limit of 
sum for obtaining the surface smoothness ° f ^^^j bar sum will become inadequate and the 
conditional expression (5), since " %t desirable. On the other hand, since it 

surface smoothness of the image surface > will be lost i is £ ^ ^ occurs remarkably 

becomes difficult to amend ^ cond itLial expression (5) and it causes 

and uses the asphenc surface it less man ^xnc . { t des irable. . 

aggravation of the image formation engine perf " ^ working distance D is comparative y 
JSS] In addition, in an aligner, « > ment^ned ^J^*™, si L of an image. Consequently, 
small the out gas from a resist tends to adhere to the lenssia y op tical-character ability of 

S permeability of the lens by the side , <£ an miage f£^*£* ^ tQ „ ^surface 
projection optics gets worse Then, it is ^^J^^detemrined gas or predetermined liquid 
mtkinventionby[ofthe4^ . 
flow in the optical path between me .^^g based on an accompanying drawing Drawing 
[0027] The operation gestalt of ^ mve^onjs { d with the pro j ection optics 

1 is drawing showing roughly * e J^f^^f hi addition, in drawingl , the X-axis is set [ the Z- 
concerning the operation gestalt o tos ^J ■ * ^ the space of drawing! in a field 
axis ] up for the Y-axis at right optical axis AX of projection optics 6. 

perpendicular to an optical axis AX m parallel P laser (oscinat ion core wavelength of 

[0028] The aligner of illustration is "^2^^™^* G f 193.3 lmn) 1 as the light source for 
248 40nm), or the ArF excimer laser (oscillataon core wa^ie ates the mask (retl cle) 

supplying the illumination light. The light ^^^ff^^^A study system 2. The 
^withwhich the predetermined pattern was ^^^^ ^ugh the mask holder 4. 
mlsk 3 is held in parallel with XY flat ^ ^X), and it is constituted by the 
Moreover, it is movable along a mask side a bte^ated illustration so that the position 

[O^^he light from the pattern formed in "3^ 

0 ptics ] 6 onthl wafer 7 which ^is a ph = t ^^^^ m ^Lcr, L movable along a 
surface on the wafer stage 9 through [^J^^^- [y the operation of the drive system to which 
wafer side (namely, XY flat surface) and it is comhhite^ I by P^ ^ fey ^ fer 

the wafer stage 9 abbreviated ill ^on so ^e p^tio ^ ^ ^ ^ pattera of a 

interferometer (un-illustrating) and 7 by performing one-shot exposure or 

mask 3 is serially exposed by eac h f^^ CT 7 two-dimensional into the flat surface (XY 
scanning exposure, carrymg out dnv ^ erf ^ optical axis AX of projection optics 6. 
flat surface) which intersects f ^ endlcU !^^ d ^r predetermined liquid flow in the narrow 
[0030] Moreover, in order to form a P r ^™^Sed zone 10 for supplying a gas or a liquid is 

5/6/2005 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje ■ 



_h Page 5 of 12 

JP,2002-244035,A [DETAlHb DESCRIPTION] 

of the 1 st lens group Gl which S^tive p ower ^ ^ ^ ^ Q4 h ^ 

refractive power, 3rd lens group G3 "^eh has torwaro f ^ examp , e m d the 2nd 

has forward refractive power *%*£*£^%f l s g£ to the main wavelength of 248.40nm is 
example, the quartz whteh has ^"^^Secto optics 6. Moreover, in the projection optics 6 
used for all the optical members that »f^2Xe1ndex of 1.560353 to the main wavelength of 

L ^=ot*e*s^^ 

direction perpendicular to an optical axis to V. ^d mer me p .^.^ y m „ 

top-most vertices of the asphenc surface to ^he ocatio o rt^ ^ of curvaniie , 

Tar^a^S^^^^ 



configuration. 
[0033] 



[Equation 1] . 
zKy2/r)/[l+ {1- (1+kappa) and y2/r2} 1 ^ 2] y i6+C18, yl8 (a) 

+ C4, y4+C6, y6+C8, y8+C10, ylO+C12, yl?+Cl^ J J* £ configuration of the projection optics 
[0034]The [1st example] Drpin^ is *e IsUens group Gl The positive 

concerning the 1st example. ^^^^^JS^^^lBta PI and mask side 
meniscus lens LI 1 winch turned ^™me^scus ens L12 which turned the concave surface to 
sequentially from the mask side, The posrtiv ^™ c ^ abiconca ve lens LIS. a biconcave lens 
themaskside,andab ; convexle^ 

L16, and a biconcave lens L17, The biconcave lens meniscus lens L19 which turned the 

formed in the aspheric ^J^^^^SSuiO to which the concave surface formed 
concave surface to the mask side, The positive memscus me niscus lens LI 1 1 

in the mask side at the aspheric surface <^^™ ™J^ve meniscus lens LI 12 which turned 

pSS^ It 

consists of abiconcave lens L22 ^^^^2 abiconcave lens L23 with which the field 
of a wafer were formed in the asphenc surface ^ntig^a > ^ a tive meniscus lens 

by the side of a mask was formed in the ^^^^^ri^surface configuration was turned. 
L24 to which the convex formed m the wafer side at *easphen c sur * ^ ^ ^ 

[0036] Furthermore, the positive meniscus lens L^l with 1 ff^ ^ u2 which ^ ed 

urface to the mask side sequentially ^.^^^^33 with which the field by the side of a 
the concave surface to the mask side and the biconvex lens ^ ^ negatiye 

mask was formed in the asphenc surface conf ^guration t cons ^t^ ot ^ ^ 

meniscus lens L35 which turned ^. ^ e J^^^^tS L37 which turned the convex to the 

5/6/2005 
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[0037, Moreover.me 4* lens group G^^^ 

Lvex to the mask ^, a negative m^»^ "2 wtoc ^frally from me mask .side, tt 

positive meniscus lens L43 which turned the «™«£»> ™ ' (jt has ,_ e refta ctive index of 1.38 to 

exposure light (KrF excmer laser light) - beta a project maximum image quantity, 

numerical aperture and, as for D, Ym expresses the ™W sequentially from a wafer side, and 

r "ely P Moreover, a table (1) expresses an op£al ™^|^pp3 to / in n of the 4th column / 
the field number of the 1st f^f K ^,^^^Z^, shaft top spacing (mm), i.e., the 
r / of the 2nd column / d / of the 3rd column . ^| c ' f ^ heric surfa ce top-most- 

spacing of each side, lambda for die radius (te case ^ ^ ^ ^ 
vertices radius of curvature : mm) ,of ^^^^mus of curvature forward toward a wafer 

[0039] 
[Table 1] 

^S^o^l/SYm^^ 

H '349 920?9 5 23 60 4 68432388 30.000000 1.50836 > (Lens L35) 

wmssm 

Wmmmm 

t? S 16 483492 52 -192.32222 14.000000 1.50839 (Lens : LIS) 
53 577 40909 1^)0000054 347.51785 23.387796 1.50839 (Lens L14) 

5/6/2005 
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63 Infinity 31.664788 (Mask Side) 

(Aspheric surface data) , nsfifi1 ,, 0 11 C6=0 115990xlO-13C8=-0.252101xlO-18 

i9fl,oasekappa=0.000000C 4= 0.108661x10-11 L ° " ' 10 _ 31cl6= _o.l05890xlO-35 
C10= ^326093 P xl0-22C12--0.249918xl0-26 CM^^__£^ 10 .13C 8= 0.905999x10 - 
C 8=0.00000024 page ^^^^^^W^l0^6^J3m7xWi3 18= 
17 C10=-0.275733xlO-21C12=-0.57TO5xlO-2: ^C14 - ^ 10 . 9C6= . 0 . 6 03176xlO-12C8=- 
0 W>027th page [ of C ] 1 ^SSwS* a4=0.173610xlO-27C 16= 0 556996 
0.996260x10-17 C10=0.500372xl<«0C^ 

xlO-32 18= 0.00000028th page [ of \ kappa 0 •0 UUUUU ^ 10 . 24 C14= . 0 . 14 i 7 32xl0-27C 16= 
0 609480x10-16 C10=-0.178686xl0-19C12=-W 

0.314821x10-31 C18=0.00000029 kappa^.0000WC4 C14=0 . 9148 59xl0-28C16=- 
-99^ 

expression) mmd) D=0 5(2) D/T=O.OO3608(3) T/L= - 0.1047(4) 

T=138.58rnrnL=1323.13mmF2=-68.34 -- mm(U " ' showin 2 the comatic aberraUon of the 
1=1323.13(5) |F2| / L= 0.05165 ^401^^"^^ ^ ^ by ^ rf , 

projection optics concerning the 1st g^^SSi' -* numerical apertUre ' " *" eXimP 
reticle. In spite of having realized 0.89 and .very ^tagn im g aberration Fig . 

i, turns out that aberration is amended good, sc > lens configurati on of the projection optics 

[0041] The [2nd example] DrpMgJt is <^^^__4. ^ ut lens group Gl Sequentially 
concerning the 2nd example, to the q^taflJ- lens L12 _ A b nV ex 

from a mask side, a plane-parallel p ate PI, a .^™ v « ,ens £ 15 te convex to the mask 

lens L13, a biconvex lens L14 and the negahve LI 8, and the negative meniscus lens 

side, A biconcave lens L16, a biconcave lens ^"7 ; ateoncave ^ ^ , _, 

L19 that turned the concave surface to die ^ side, ^he po ^ ^ ^ e ^ 

concave surface to die mask side, ^ *e posrnve "em^u u ^ , ens 

^r^ttdlens^ 

convex to the mask side, a negrtive metuscus tas L2 ! * . wtac ^ which fie „ b ^ 

side at the aspheric surface confi ^""^Snfi^tion, and a negative meniscus lens L24 to 

surface to the mask side sequentially torn the mask ^ formed m ft k 

biconvex lens L34, and the negative meniscus lensL35 to wta _ ^ whlcb 

side at the aspheric surface con fi 8^ at ' 0 o n "f e ^^'ens L37 which tamed the convex to the mask 
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^Moreover,** *^W<»?^C^l^^^^'!*\ t 

next table (2). the "ajor eharaetens^s of a ^ble (2) s^Ung _ na es ^ d 

exposure light (KrF excimer laser light) - beta a project max imum image quantity, 

numerical aperture and, as for D Ym -pre^s *e w ? *mg * ^ , 
resoectively. Moreover, in the optieal member item m a w colunm , d / of fl, e 3rd 

shows me refractive index [ as opposed to / in n oft be 4fli cotamn/r/o for ^ 

*Cn / me main wavelength shaft «£^SSiu S of eurvature : mm) of eaeh 
radius of eurvature (the ease of ^^^^T^tivdy. In addition, radius of curvature r 

negative toward the wafer side. 

[0046] 

[Table 2] 

CbI'm^et=l/5Ym=11.6nunNA^.8 8 D=2.5mm(opncalmemberite m ) 
Field number r d n (w**> „. . 50839 (Lens L43) 

MM 

MM 
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n*,2002-244035,A [DETAfflB DESCRIPTION] 
63 Infinity 59.860116 (Mask Side) 

(Aspheric surface data) ^nfiRxlO-9 C6=0 254077xl0-14C 8= 0.520547x10-18 C10- 

15thpagekappa=0.13562lC 4= ^0 .132068x10 9 ^ ^ Q 510544xl0 .36 

0.100941X10-22C 12= 0.104925x10-27 CI C6=-0.194318xl0-12C 8= 0 • 
ClW.90969(>xl<Ml^ 

114312x10-16 C10^325024xlO-21C12-0.8119frto^^3 2 74792xl0-8 C6=-0.591295xl0- 
33 C 8=0.593551x10 3827th [ -] W^fSS C 14=0.199948xl0-27C16=- 

expression) m D=2 .5(2) D/T=0.01 869(3) T/L= - 0 ° 95 + 04 ^,. p 

T=133.77mrnL=1407.55rnrnF2--72 10 -- mmUj " showing the comatic aberration of the 

L=1407.55(5) |F2| / L= 0.05122 i^J^f^^^J with the scale by the side of a 

projection optics ^^^^^^S^ side numeric&1 *° ^ 

reticle. In spite of having ™ hzGd ™\™*^ ? ^ 0 ^t that aberration is amended good, 
example so that clearly from an ^^^^^L lens configuration of the projection optics 
[0048] The [3rd example] DmwmgJi is ^P^^J^^fte 1st lens group Gl Sequentially 
concerning the 3rd example. In the pr oje ct, ™^ a biconvex lens L13, The positive 

from a mask side, a biconcave ^"^ih^ri^ and the negative meniscus tan. LIS which 
n,^^^^^^^^^^^^ a biconcave lens L17, and the positive 

po^^ 

[0049] Moreover, the 2nd lens grout ' <^T* S tnmed the eonvex to the mask side, a 

Leave snrfaee to the mask side, a bteonvex a ^.nvex ^ ^ 

[0051] Moreover, the 4th lens group G4 cons, *te oi m p tQ ^ mask ^ a 

*- 1 - ,-,,-,,-,P, 

[oT^v-" 

next table (3). the major d»MM>| of a ttb le P) s *»8 factor NA expresses toage stde 
exposure light (ArF excrmer laser t) -beta * P™J£ for me maximum image quantity, 

numerical aperture and, as for D Ym expresses ««» 8 fleld number of me lst colum n 

respectively. Moreover, m the optical member rtemot »« ^ 2nd / d / of ^ 3rd 

shows the refractive index [ as opposed to / ™ of each side , for the radius of 

column / main wavelength, shaft top spacing : „„„) of each side ] for the 

curvature (the ease of the asphenc ^^"Stionfr^iius of curvature r makes convex 



the wafer side. 
[0053] 
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[Table 3] 

^1^3 t £etl/4Ym=11.6tnmNA=0.85D-4.8 m m (optical member item) 

27 vfeZVS™™ S 13.625000 ,.560353 ; (Lens ,L23) 

25 «w 8 1 06525738 219 21300 43.890391 1.560353 (Lens L18) 

II 459 ^2 473 62 35512240* -1607.04793 23.010030 1.560353 , (Lens LIT) 
a?* 9?n 26262 27 39236042 -182.19964 11.990000 1.560353 (lens LI 6) 
A Mi 041^3149104544-126.09618 12.834065 1.560353 (LemLlS) 

53 198.96759 58.442143 (Mask Side) 

(Aspheric surface data) 1A c ™_ o 1 01 122x10-1 1C 8= 0.181395x10-16 

5pagekappa=0.OOO0OOC4=-O.7^ 

CU)=0.626626xl0-20C 12= ai2W» ^15 X lS ^Lo062xlO-12CM.91906falO-17 
€18=0.0000007 page ^^^^^^^^^^ 3QC 16= 0.300428x10-35 
C10=-0.567556xl0-22C 12= ^^^^^^T^BM^ C6=0.338660xl0-13C 8= 
018=0.285031x10 3818ft i [ - page .^^^i!^ C 14=0.759036xl0-31C16=- 
0.880881x10-18 C10=-0.289409xlO-22Cl 2-0.9097 ™™*'^' Q 13 97 70 xl0-8 C6=-0.642555xl0- 
0.400220x10-35 018=0.235613x10 392!^ 

13C 8= 0.410206x10-17 C10=0.559358xl0-21C12- - °^^_ Q 2062 35xl0-8 C6=- 

k ap P a=O.O00000C4=O.226273xlO-S " »10 3 ClM329104»10-3640 W 
21C12 = -0.510647x10-24 C14-0.322709xl0-29C 16- » £ £ C 10=0.485396xl0- 
ka P pa=O.OOOOOOC4=-0.309170xlO- C6=-0 ^"^»% 1 ^ 9 J^" cl g^o. 33 7348xlO-3641 page 
20C !1> 0.676821x10-25 ^>1^^ 1 * g ^^?^S5^10-16 C10-M23461xl0- 

^^9^0^ 

^l^SlSiSS- mm(.) D=4.8(2) DAT=0.02788(3) T/L= - 0.13807(4) 
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L=1246. 8 7(5),F2|/L=0.03977 [ 0054]I«^ 

projection optics eoncerning the 3rd apcrtl 0.85, also in the 3rd example 

excimer laser light. „~ti™»H nneration eestalt, a mask (reticle) can be 

[0056] In the aligner concerning an ^ e -^ s ^°?^ g E pr0C ei), and micro devices (a 
Illuminated through an dluminatio^bgh Sd oryTal "iponkit, thin film magnetic head, 
semiconductor device, an image sensor, a iquid i crystan m p y F fa ^ mask 

etc.) can be mauufacbored by ^^"J^S^w SSSe. Hereafter, by forming a 

pS^^^^ 

step 303, the sequential exposure imprint of the _, of an above- 

shot field on the wafer of the one lot through i&epro ,ec«on ^ ^photoresist on the wafer of the 
mentioned operation gestalt. Then in ^.^^^ondtag to the pattern on a mask is formed in 
one lot is performed, in step 305, the cucuit pattern J k on ^ wafer of fte one lot. 

each shot field on each wafer by «^^-« » ™* performing formation of the circuit 

Then, devices, such as a semiconductor dev ce * £ ^ ed semiconducto r device 

component as a micro device can also be obtained ^ ™ ^ p reference t0 ±G flow chart of drawing 
electrode pattern, etc.) on a plate (glass substrate). Hereafter^ ™mreie lit hography 
9 , it explains per example of the techmque substrates (glass 

process which carries out imprint exposure of the pattern ot a mas P 401 using me 

substrate with which the resist was f a PP^^ pattern 
aligner of each operation gestalt. Of this ^J^^^Sate. Then, by passing through each 
containing many electrodes etc. is forme on P^^^^s t exfo li' at ion process, a 

S^P^ 
fo^tm^ 

Wg (Green), andB (Blue) are « ™^^^ a ^ ^^rftw or more horizontal 
arranged the group of three filters, R G, and B ^ a stope uv me formation pr0 cess 402. A 

scanning line. And 403 is performed for a 403 uSing the substrate which has 

eel assembler assembles a liquid crystal panel <^%^°^£{ Z color filter obtained with 

liquid crystal panel (liquid crystal cell). 

_ . - 5/6/2005 
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numerical aperture. - 



[Translation done.] 
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* NOTICES * 

LTU. document has been translated by can^M*^^^***^ 

f**** l snows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 
rDrawingJJ 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/6/2005 



JP,2002-244035,A [DRAWWGS] 



Page 2 of 5 




rDrawingll 
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[Drawing 31 
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[Drawing 41 




[Drawing 71 
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[Translation done.] 
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